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Table 132. Analysis of Secondary Outcome Measurements —

TABLE &0 ' LEVOBUPIVACAINE - 030428
Sumnery and analysis of normalised srea under wvalking VAS for post-operative psin v time curve
by trestment yrowp

Intent-to-treat population

VWalking VAS Levobupivacaine Supivaceine
(ne33) (n=33)
Normalised sres under medlian 0.819 £.697
curve (mm) mean 6.810 9.618
sd 10.275 11.803
afniowm 0.00 0.00
max i mmen .97 45.42
n 31 31
nissing 2 2

The four missing values were patients 1,2,3 and 16.

Patients 1,2 and 3 requested relief medication befare the +1 Wour sssessment.

Petient 16 requested relief medication at the +1 Hour assessment, hence the AUC was not catcuisble.
WB: VAS scale Onm = no pain, 100wm = worst pain imaginasble

Vilcoxon's two-sarple test gave 8 p-value of 0,100

The ectimate for the medien difference between trestments was -0.329 mm
The corresponding 95X confidence interval was (-3.996, 1.813)

Differences between the two treatment groups have been estimated as "levolxpivacaine - bupivacaine'.

[Sponsor's Table 40, Item 8, Vol. 1.81, p. 161]
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Table 133. Analysis of Secondary Outcome Measurements —
Number of Relief Medications Taken

TABLE &2 LEVOBUPIVACAINE - 030428
Sunmary and analysis of noreslised mumber of relief medications taken
by trestment group

Intent-to-treat population

Normal ised rumber of medications Levobupivacsine Supivacaine
(n=33) (n=33)
Hormal ised rumber of relief median 0.102 0.084
medications taken (meds/hr) meen 0.102 0.088
sd 0.069 0.066
.minimm 0.00 0.00
max i owm 0.29 0.1
n 3 33

Anslysis of variance gave a p-value of 0.42

The estimate for treatment difference wes 0.013 mads/hr
The corresponding 95X confidence interval was (-0.020, 0.047)

Differences between the two treatment groups have been estimsted as "levobupivecsine - bupivacsine'.

[Sponsor's Table 42, Item 8, Vol. 1.81, p. 163)
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REVIEWER'S EFFICACY DISCUSSION

No significant differences were found between treatment groups for the primary efficacy variable - VAS for post-
operative pain. Only one formal statistical test of efficacy was.found to be significant at the 5% level - per-
protocol analysis of the normalized AUC of walking VAS (p=0.019).

The clinical data has demonstrated that levobupivacaine is effective when administered as an inguinal nerve
block following inguinal hernia repair. This conclusion is based upon the evidence that patients received some
level of analgesia sufficient for inguinal hernia repair.

APPEARS THIS WAY
ON ORIGINAL
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~ “tudy Design:

.ne study is designed as a randomized, double-blind, .parallel group comparative study of the efficacy, safety
and pharmacokinetics of 0.25% levobupivacaine. with. 0.25% racemic bupivacaine in patients scheduled for
elective inguinal hemia repair under regional anesthesia. The protocol calls for two groups of thirty patients to
each be randomly assigned to one of two treatment arms. .

Group | 0.25% levobupivacaine
Group Il 0.25% bupivacaine

Eligible patients will be ASA Class | or Il males > 18 years of age, consenting to receive regional anesthesia for
an uncomplicated elective inguinal hemia repair. Patients must have no prior history of systemic iliness, drug or
alcohol abuse within the previous 6 months, not received an investigational drug or vaccine in the previous 28
days, found to have a combined indirect/direct hernia or femoral hemia during surgery, or be female.

Eligible patients will undergo a brief screening phase followed by a 1:1 randomization (30 patients per group) to
receive either 0.25% levobupivacaine or 0.25% bupivacaine via open field block anesthesia. A total of 50 ml of
study drug was used to infiltrate the skin and.subcutaneous tissue of the area to be incised. An additional 10 mi
(maximum) of study drug was allowed, if needed, to infiltrate the wound peri-operatively. Eight-mi was then
administered intracutaneously along the line of incision followed by 12 ml in the deeper layers under the incision.

Following the incision, an additional 20-ml was administered subfascially, near the pubic bone and around the
cord at the deep inguinal ring. The remaining 10 ml was.administered, as needed, during the dissection or at the
latest in the muscle layers during the suturing of the mesh to the conjoined tendon. If, thereafter, any additional
analgesia was needed, a maximum of 10 mi was allowed.

~ “mediately following surgery, patients completed a global verbal rating scale of any pain experienced during

" rgery using a 4-point scale (nil, slight, moderate, or severe) and a VAS scale of satisfaction with the anesthetic
received. Post-operatively, patients also completed a 10 cm VAS scale at the following times post completion of
the third administration of study drug: 1, 2, 3, 4, 5, 6, 8, 12, 24, 36, and 48 hours. These assessments were
made while the patients were supine, rising from the supine to sitting position, and while walking.

The surgeon was also asked to assess whether there was significant peri-operative bleeding (yes or no).

All patients were prescribed ibuprofen 600 mg TID for 4 days post-injection. The time to first intake of ibuprofen
and the amount taken was recorded. A total of 13 (or 14) blood samples were taken from 20 patients to measure
levobupivacaine and bupivacaine serum concentrations. Samples were drawn from the cannula sited in the
contralateral arm to any intravenous.infusions the patient was receiving. The samples were taken pre-dose, the
end of the third administration of study drug (Time 0) and at 5, 15, 30, 45, 60 min, 1.5, 2, 3, 4, 5 and 6 hours after
completion of the third injection. An eight hour sample was taken from those patients who remained in the
hospital overnight.
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[Sponsor's Table 2.2, Item 8, Vol. 1.83, p.023]
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STATISTICAL ANALYSIS

“The primary measures of efficacy were defined to be the normalised area under the VAS of post-operative pain
(at rest in the supine position, rising from the supine to the sitting position and walking) vs time curve over all
available assessments (ie area under the curve divided by the assessment time).”

“Of secondary interest for the assessment of efficacy were:

[ The VAS of satisfaction with the anaesthetic, measured immediately following completion of
surgery.
. Global verbal rating scale of pain experienced during surgery.

Normalised dosage of relief medication (Ibuprofen 600 mg tablets) over all available assessments
(ie total dosage taken divided by the assessment time).
. Time to first dose of relief medication.”

“The statistical hypothesis behind this trial was as follows:

Ho the mean difference in the normalised area under the VAS of postoperative pain vs time curve over
all available assessments between the treatment groups (levobupivacaine, bupivacaine) equals 0.

H: the mean difference in the normalised area under the VAS of postoperative pain vs time curve over
all availabie assessments between the treatment groups (levobupivacaine, bupivacaine) does not equal
zero."

- . the following formal statistical analysis was performed:

Firstly, in order to obtain the primary measure of efficacy value for each patient, the following calculations were
made:

1) The area under the VAS curve (AUC) for each patient was obtained using the trapezoidal rule,
the area being calculated up to the last completed assessment (the n® assessment). Supposing the
VAS scores for any one patient at the 1,2, 3,4, 5, 6, 8, 12, 24, 36 and 48 h assessments were
labeled VAS,, VAS,, VAS,, VAS,, VAS;- VAS3s and VAS respectively, and that each assessment
was labeled ty, t, t3, t4, ts- tss and tyg respectively, then the formula for calculating a patient's AUC
was as follows:

AUC = (VAS, + VAS,)(t,-tr) + (VAS; + VAS;)( ty—t2) +... #(VAS .1 VAS)( th—tn)
2 2 2

(Item 8. Vol. 1.83, p. 045 —048]
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" “Note that the AUCs have been calculated using actual times the VAS measures were recorded, rather than

'get times. This was due to the fact that based on previous experience, it was anticipated that many patients
-~ould not record the VAS measures as per the target times identified in the diary card €g 2 h value was recorded
2.5 h after dosing etc. Any measures recorded later than 52 h after the third administration of test compound (ie
a very late 48 h value) were excluded from the calculation”.

2)"Then, in order to evaluate the normalised area under the VAS vs time curve, the AUC for a
- -particular-patient was divided by (t, ~t): For example if the patient completed the study,
the divisor would be (ts-t1)=47 (h).”

“Note again that actual rather than target times have been used in this calculation. However, if the actual time
was missing then the target time was used.”

3)“This value then was the primary measure.-of-efficacy value for each patient.
4)"Note that missing values prior to withdrawal were replaced by linearly interpolated values: ie in
general, if the i assessment was missing the following formula was used: )

VAS; = VAS;.1 + [ VAS ,,; - VAS 1) x (t, = t ]

(th—tu)”

“Again, for the non-missing values, actual rather than target times have been used in this calculation.”

5)“If the time was not completed for any particular assessment (supine, rising or walking) then the
actual time for one of the other assessments at that timepoint was used in calculations if available.
If the actual time was not entered for any of the 3 assessments, then the target times have been
used. This convention was adopted since some patients failed to enter the-actual time at which
they were assessed for some or all of the assessments.” :

“The above response variable was to be analysed using analysis of variance (ANOVA) techniques, with terms for
treatment, dose of study drug (ie 50 or 60 ml) and treatment by dose interaction. If the interaction term was not
significant at the 10% significance level then this term was to be dropped from the model and the analysis
repeated. The consumption of relief medication (ie ibuprofen) was also to be considered as a covariate. The
residuals from this analysis were to be submitted to a Shapiro-Wilk test for normality and examined graphically to
assess variance homogeneity. Any deviation from either assumption was to entail a re-analysis using an
appropriate alternative transformation. of the data eg log transformation. Furthermore, following examination of
these data, non-parametric methods were to be used if the-above methods were not considered appropriate.”

[item 8. Vol. 1.83, p. 048 - 050]
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“In reality, the methodology differed from that detailed above due to the fact that dose of study drug was not
nsidered as a covariate.”

* For the ibuprofen covariate, the value used in the ANOVA was again the normalised dosage taken over all
available assessments, ie if a patient attended until the n ™ assessment and the total number of tablets taken
during that time was y, then the value used was:

V x 600 mg
(t n< toso)

where to 5o was used, as according to the protocol, Ibuprofen was to be taken a minimum of 30 min post-
completion of the third administration of test compound. Some patients received medication from local supplies
where each tablet was equal to 200 mg of Ibuprofen. These were Patients 1, 2, 147, 148 and 149. The
calculation of normalised dosage of relief medication was adjusted accordingly for these patients. Note that, as
above, the actual time t, of the n™ assessment was used rather than the target time. In addition, any tablets
recorded later than 52 h after the third administration of test compound (ie a very late 48 h value) were excluded
from the calculation.”

“It was found that the raw data was not normally distributed. A mode! was fitted first with treatment group,
consumption of relief medication and their interaction, and then with the interaction removed as it was non-
significant at the 10% level. Examination of the residuals from this model suggested that a square-root
transformation was appropriate. The log transformation was not used since this would result in patients with
normalised AUC values of zero being excluded from the analysis. Also, the residuals from the model using the
" ~g-transformed data were not satisfactory. For all three VAS measurements (supine, rising (lying to sitting) and
~ alking) when the square-rooted data model was examined, the interaction term of treatment group with
normalised dosage of relief medication was found to be non-significant at the 10% level and dropped from the
analysis. Hence, the final analysis for each of the 3 VAS measurements modelled the square-rooted normalised
AUC measurements with treatment group and normalised dosage of relief medication.”

“In reality, the methodology differed from that described above due to the fact that dose of study drug was not
considered as a covariate. The assumption of normality did not hold for the untransformed data nor for the data
when it had undergone a square root transformation. Non-parametric methods were thus used to compare
treatment groups, namely Wilcoxon's two-sample test. The estimate of treatment difference and associated 95%
confidence interval were calculated based on Wilcoxon's two-sample test (Hollander and Wolfe, 1973)."

{item 8. Vol. 1.83, p. 050 - 052} ' -
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vAS of Satisfaction with the Anesthetic

“"An ANOVA was to be performed with terms for treatment, dose of study drug (ie 50 or 60 mi) and treatment by
dose interaction. If the interaction term was not significant at the 10% significance level then this term was to be
dropped from the model and the analysis repeated. The residuals from this analysis were to be submitted to a
Shapiro-Wilk test for normality and examined graphically to assess variance homogeneity. Any deviation from
either assumption was to entail a re-analysis using an appropriate alternative transformation of the data eg log
transformation. Furthermore, following examination of these data, non-parametric methods were to be used if the
above methods were not considered appropriate.”

“tn reality, the methodology differed from that described above due to the fact that dose of study drug was not
considered as a covariate. The assumption of normality did not hold for the untransformed data nor for the data
when it had undergone a square root transformation. Non-parametric methods were thus used to compare
treatment groups, namely Wilcoxon's two-sample test. The estimate of treatment difference and associated 95%
confidence interval were calculated based on Wilcoxon' 5 two-sample test.”

Global Verbal Rating Scale of Pain Experienced During Surgery

“Another secondary measure of efficacy was the global verbal rating scale of pain experienced during surgery.
Patients were asked to rate any pain experienced during surgery using a four point categorical scale (Nil, Slight,
Moderate or Severe).”

“A logit model was to be fitted, with terms for treatment, dose of study drug (ie 50 or 60 ml) and the treatment by
dose interaction. If the interaction term was not significant at the 10% significance level then this term was to be

- ropped from the model and the analysis repeated.”

‘The odds ratio estimate of treatment difference and the associated 95% confidence interval were to be
calculated”

However, the methodology eventually used differed from that above for several reasons. Firstly, the covariate
dose of study drug was dropped.”

[item 8. Vol. 1.83, p. 052 - 055)
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elief Medication

Other secondary measures of efficacy were the normalised dosage of relief medication (Ibuprofen 600 mg
tablets) over all available assessments, and the time to first dose of relief medication.”

°If a patient attended until the n " assessment (at t, hours post-third administration of test compound) and the
total number of tablets taken during that time was y, then the normaiised dosage was:

Y X 600 mg
(tn -t 0.050)

where toso was used because according to the protocol, Ibuprofen was to be taken a minimum of 30 min post-
completion of the third administration of test compound.” :

“As previously mentioned, Patients 1,2, 147, 148 and 149 received medication from local supplies where each
tablet was equal to 200 mg. The calculation of normalised dosage of relief medication was adjusted accordingly.”

“... the normalised dosage was calculated using the actual time t, of the n™ assessment rather than target time.
In addition, any tablets recorded later than 52 h after the third administration of test compound (ie a very late 48
h value) were excluded from the calculation. If a tablet was taken after the actuat time t, of the n™ assessment
but within 52 h of the third administration of test compound then data for this tablet were included and t,
increased appropriately. If t, was found to be greater than 52 h then it was truncated to 52 h for consistency. This
method was adopted because some patients reported taking lbuprofen after the 48 h assessment, and it was

_thought appropriate to expand the normalising time (t, — tos) to include the time that these extra tablets were

_ken.*

“The mean and median normalised dosage (mg/h) of relief medication has been tabulated by treatment group,
for both the intent-to-treat and per-protocol populations. In addition, for both populations, the following analysis
was performed.” '

“The normalised dosage variable was to be analysed using analysis of variance (ANOVA) techniques, with terms
for treatment, dose of study drug (ie 50 or 60 ml) and treatment by dose interaction. However, as explained
above, the dose variable was not suitable for inclusion in the analysis. In addition, the assumption of normality
did not hold for the normalised dosage, nor did it after a logarithmic and after a square root transformation.
Comparisons between treatment groups were thus made using Wilcoxon's two-sample test. Estimates of
treatment difference and corresponding 95% confidence intervals were calculated based on Wilcoxon's two-
sample test.”

“The time to first dose of relief medication has also been summarised by treatment group for both the intent-to-
treat and per-protocol populations, showing the 25th percentile, median, and 75th percentile times (both
including and excluding censored observations). The number of censored observations (ie no tablets recorded
prior to completion/withdrawal) has been presented. A Kaplan-Meier curve has been produced, and the time to
first dose compared between the treatment groups using the log rank test. Time values for censored
observations were calculated as the time to the 48 h assessment.”

(Item 8. Vol. 1.83, p. 055-057]
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PROTOCOL  AMENDMENT:

(e following amendments were dated 2/28/97, 4/18/97 and 5/15/97. They consist of following changes:

1. Monitoring o )
e Rhythm strips will no longer be produced at 15 minute intervals during the time that the continuous
ECG is in place. ) L
2. Pharmacokinetics o T T e =
e The sponsor has corrected the number of samples to be drawn from 14 (or 15) to 13 (or 14)
» The sponsor has corrected the time for sampling from the end of the second and third dosing to
the end of the third dosing only. e [ e .
e The sponsor has added the, “measured drug concentration vs. time curve” to include details of the
pharmacokinetic modeling to be undertaken on the plasma concentration data produced.

3. Post-operative Periods .. .~

. - A 12-lead ECG will now be performed at the 48 hour follow-up visit
. Follow-up procedure for patients unable to.retum their. diary-post-operatively
. _ Editorial changes - PP :
4. Inclusion Criteria - Tt ST S
. Male patients aged 18 years or over will be included (previously males between 35 and 80

were included).

APPEARS THIS WAY
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( Table 135. . Pati_ent - Specific Protocol Violations
PATIENT TREATMENT VIOLATION PATIENT TOTALS
NUMBER/CENTER GROUP ' N (%)

69 (100) Randomized

Excluded from Safety

Population:
‘None 69 ( 100) Safety
Population
Excluded from Intent-
to-Treat:
None 69 (100) intent-to-
.. 7 - Treat
Excluded from Per-
Protocol: - )
121,128 Bupivacaine Patient Had a .
134 Levobupivacaine Recurrent Hernia
147 ) SR B
o Received Prohibited
( S Bupivacaine Analgesics/Anesthetic
i i s
004, 115, 131, 134, 136 Levobupivacaine 60 ( 86.9) Per-Protocol
1( 1.44 %) Total . 68 ( 98.5%) Total
Withdrawal" Completed

* Patient 131 was withdrawn because of the administration of excluded medicatioﬁ.
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Table 136. - _Patient.Disposition....... ...

TABLE 6 . LEVOBUPIVACAINE - 030721
Sunmary of forstien of ‘populationi™™ 7117" 73T ¥ im s
by treataent grow
!onl_-popdl_l_tlm .

Evsiuation group Levobupivacaine A Supivacaine
o (ne35) (ne34) o

Total populstion - 35 (100.0%) : 3% (100.0%)

Safety population .- 35 (100.0%) 3% (100.0X)

Intent-to-treat populstion 35 (100.0%) 3% (100.0%)

Per-protocot population 30  (85.7%) 30 (88.2%) @

[Sponsor's Table 6, Item 8, Vol. 1. 83, p. 107]
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Nemographics

. he following table summarizes the demographic characteristics of the two treatment groups:

Table 137.  Demographics - Intent-to Treat Evaluable Population

TASLE 7 - : LEVOSUPIVACAINE - 030721
‘Demograghic details
by trestment group

T intent-to-trest populstion

varfasble - STt : T T TLevobupivecsine T - " Bupivecsine
’ .. {n=35) - (n=34)
Age (yesrs) acen ... 55.5 61.4
sd 1.2 11.4
ninimm 28 40
max fom U . I R 88
B, T {1 34
missing 0 0
Race white 35 €100.0%) % €100.0%)
bleck . 0 (0.0%) [} €0.0%)
— . e e . hispanic 0 €0.0%) ] €0.0%)
ssian 0 (0.0X) 0 (0.0%)
other 0 €0.0%) [} (0.0X)
aissing 0 0
Helght (cm) sean 174.9 177.6
sd 6.6 8.1
ainimn . 162 158
|axime 186 188
n "33 28
missing 2 é
Weight (kg) mean 79.69 .77
.. 8d . 8.18 11.34
ninfsun 63.3 59.0
mex {mn 95.0 112.0
n . 35 34
" missing 0 0

[Sponsor's Table 7, item 8, Vo0!.1.83, p. 1‘08]
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“All patients in the study were white. However, there were slight differences in the distributions of age, weight

1d height between the treatment groups. For the intent -to-treat population, patients in the levobupivacaine
4foup were younger on average than those in the bupivacaine group (mean in the levobupivacaine group was
§5.5 years, (SD 12.2) compared to 61.4 years, (SD 11.4) in the bupivacaine group). Differences in the mean
heights of each of the 2 treatment groups.were smaller. In the levobupivacaine.group, the mean height was
174.9 cm (SD 6.4), and that in the bupivacaine group was 177.6 cm (SD 8.1). The mean weights for the 2 -
treatment groups differed by almost 4 -kg. The‘mean-in: the:levobupivacaine-group was 79.69 kg (SD 8.18), and
that in the bupivacaine group was 75.77 kg (SD 11.34).”

“In the per-protocol population, the demographic trends were similar to those for the intent - to-treat population.
For example, patients in the levobupivacaine group were, on average, younger (mean 56.1 years, SD 11.3
years) than thosg_a in the bupivacaine group (mean 62.5 years, SD 10.9 years).”

“In the levobupivacaine group, 27 patients (77.1%) reported 93 significant medical histories between them. A
higher number, 32 patients (94.1%) in the bupivacaine group reported 110 significant medical histories. Of these,
24 patients (68.6%) in the levobupivacaine group had 61 significant medical histories that were still present and
28 patients (82.4%) in the bupivacaine group had 71 continuing significant medical histories ~

“The 3 most-frequently-oecurring-body-systems-were-Girculatery-system’-Digestive-system-and
‘Musculoskeletal system and connective tissue’. For many of the patients with medical histories under these
body systems, the disease was still present. The largest difference between treatment groups was under the
body system 'Digestive system', where seven patients in the levobupivacaine group (20.0%) and 11(32.4%) in
the bupivacaine group reported having a significant medical/surgical history. For the majority of body systems,
the treatment groups appeared to be comparable in terms of the number and percentage of patients with
significant medical histories under each body system.”

-"“Dverall, there were slightly more abnormal resuits from the physical examination in the bupivacaine group than

~ the levobupivacaine group. However, the differences within each body system were small, the largest
difference being under the body system ‘Lungs' where 3 patients (8.6%) from the levobupivacaine group and 6
from the bupivacaine group (17.6%) produced abnormal responses.”

[item 8. Vol. 1.83, p. 066 —-068]
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“For 3 body systems ('Lymph nodes', ‘Anorectal' and 'Neurologucal) all results from those patients examined
ere found to be normal. As was to be expected, all patients in the intent-to-treat population had an abnormal
.esult from physical examination of the abdomen.

For all but 4 of the body systems (namely ‘Chest', ‘Lungs', 'Heart' and 'Abdomen'), at least 25% of patients were
not examined.” ,

“A total of 68 patients, 35 in the levobupivacaine-group-and 33 in‘the bupivacaine,_ g-roup;"took at least one
concomitant medication before injection.”

"All 35 patients (100%) in the levobupivacaine group reported taking 60 concomitant therapies between them
and 33 patients (97.1%) in the bupivacaine group reported taking 75 concomitant therapies before injection."

“All but one patient (in the bubivacaine group) recorded a nervous system concomitant medication before

injection. This is because the premedication midazolam féll'into this category." -

“The 2 most common body systems under which patients reported taking concomitant therapies were 'Alimentary
tract and metabolism' and 'Cardlovascular system'. Six. patients in the levobupivacaine treatment group (17.1%)
and 5 (14.7%) in the bupivacaine group reported taking therapies for the 'Allmentary tract and metabolism’ body
system. Four patients (11.4%) in the Levobupivacaine group and 6(17.6%) in the bupivacaine group took
cardiovascular system drugs.”

“Many more concomitant therapies were reported to be taken after the injection. Thirty four patients (97.1%) in
the levobupivacaine group reported taking 174 concomitant therapies and 31 patients (91.2%) in the bupivacaine
group reported taking 135 therapies. The majority of patients who took concomitant therapies during this period
took at least one drug from the ‘Musculo-skeletal system'. This was because many patients took pain relief

' +edication (eg Ibuprofen) after the injection. As for concomitant medication taken prior to the injection, the

" :cond most common body system under which patients took concomitant therapy was 'Blood and blood

sorming organs'. Nine patients (25.7%) in the levobupivacaine group and 4 (11.8%) in the bupivacaine group took
such drugs.”

[ltem 8. Vol. 1.83, p. 069 -071]
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__________ : | infectious and parasttic disease- "+ - 1 28 - - 4~ 1118

Yo

—a , Blood and biood-forming ogans

Meiiat disorders

L ".] Nervous systemsnd gense organs ~. . _ T
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atory — =

Reaspiratory system

Digestive system

Genitourinary system

171

178

Skin and subastaneous tissue

114

Musculoskeiets! sysiem and connective tissue

28.6

285

Congenita! snomalias

0.0

29

Symptoms, signs and B-defined conditions

143

235

injury and polsoning

114

4.7

Examination of special symptoms

0.0

[Sponsor's Table Il. Item 8. Vol. 1.83 p. 068]
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SPONSOR’S EFFICACY RESULTS:

“The primary measures of efficacy were defined to be the normalised area under the VAS of post-operative pain
(at rest in the supine position, rising from the supine to the sitting position and walking) vs time curve over all
available assessments (|e area under the curve dlwded by the assessment tlme)

AL Y La wlNe  ae o~ ~

“Of secondary interest for the assessment of efﬁcacy were:

) The VAS of satisfaction with the anaesthetic, measured immediately following completion of
surgery.
. - Global verbal rating scale-of-pain-experienced-during-stirgery:
. Normalised dosage of relief medication (Ibuprofen 600 mg tablets) over all available assessments
.. (ie total dosage taken divided by the assessment time). i
) Time to first dose of relief medication.”

Supine VAS scores for Post-oge}ative Pain

*The maximum mean supine VAS score was in the levobupivacaine group at the 24 h assessment (10.1 mm, SD

15.3 mm). VAS scores’ift both treatment groups rose Sharply between the T hand the 3 hassessment, with

patients in the levobupivacaine group reporting slightly higher scores for post-operative pain at this point than

patients in the bupivacaine group (mean 8.4 mm, SD 12.1 mm compared to mean 7.2 mm, SD 10.7 mm). After

this point, the scores in both treatment groups.dropped in the 48 h assessment period and then rose again to the

highest values between-8 and 36 h: It should be'noted that at 36 and 48 h the mean VAS score was slightly iower
*he levobupivacaine group."

.ve results for the per-protocol population_show, “..._differences between treatment groups inthe 6-36 h
assessment period. VAS scores in the levobupivacaine group were higher on average during this period than
those in the bupivacaine group. However, the values at 36 h and at 48 h were similar between treatments.”

The statistical analysis of this endpoint is found below, i.e., normalized supine VAS scores for post-operative pain.

[item 8. Vol. 1. 83, p. 073 -074]}
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Table 139. Analysis of Primary Outcome Measurement-
Normalized Area Under Supine VAS vs. Time Curve

TaBLE 16 | LEVORUPIVACAINE - 030721 . . . ,'___j _

“Sunmery and snelysis of mrnllud sres under supine YAS for post- epernlvt pain-ve- tl- curve
by tres ¢ ~ . T I PRNPUIPRTIN

Intent-to-treat population

Supine VAS oo T T ITUT O T IUI I Lavonpliveceind T T U TIT U LD I T ewplvacaine

(n=33) (m34)
Normetised ares under mean - T 7.86 ST L8 -
curve () -ed - . rnm o - . 1.
aininm 0.0 s T 0.0
meximm- -~ - 34.8 . 43.8
n . . 35..- - .3
wissing ] - 0

N8: VAS scale Osno pain, 100sworst patn {megineble

Anslysis of verience test gives s trestment p-volue of 1.00.

Square root transforwmation diffecence in treatment meen (adjusted for normetised dossge relief medication) {s 0.002m,
corresponding 95X confidence interval for difference between trestments Is (-0.71, 0.72)

[Sponsor’s Table 16, Item 8, Vol. 1.83, p. 133]
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“>mmalized Area Under Supine VAS for Post-operative Pain vs Time Curve

1he mean normalised area under the curve was slightly lower in the levobupivacaine group (7.86 mm, SD 7.77)
than in the bupivacaine group (8.01 mm, SD 11.19). No statistically significant difference was detected between
the treatments (p=1 .00) after adjusting for normalised dosage of relief medication.”

“The estimate of treatment difference on the square root'transforried data, adjusted for normalised dosage of
relief medication, was 0.002 mm.-A value equal to-zero would signify. no treatment difference. The 95%
confidence interval surrounding this estimate was (-0.71, 0.702). It should be noted that, clinically, these values
are difficult to interpret as they summarise transformed data.

Rising VAS scdres_for_Eostzoperaﬁue Pain

“... the rising VAS scores were higher than the supine VAS scores for both treatment groups. Again, the acute
peak in the levobupivataine groupwas-slightly largerthan-thatinmthe bupivacaine group(at2-h;mean-in-
levobupivacaine group was 12 mm, SD 14.6 mm and for the bupivacaine group it was 7.6 mm, SD 13.8 mm).
Between 6 and 24 h, the mean VAS scores in the levobupivacaine group were noticeably higher than in the
bupivacaine group, with the trend reversing for the last 2 assessments at 36 and 48 h.” The per-protocol
population results showed the same trends as the intent-to-treat population.

The statistical analysis of this endpoint is found below, I e, normahzed area under nsing VAS scores for post-
operative pain vs. time curve

Normalised Area Under Rtsmg VAS for Post-operatwe Pain vs Time Curve

. the mean normalised area under the curve (mm) was slightly higher in the levobupivacaine group (mean
{ 57 mm, SD 11.68 mm) than in the bupivacaine group (mean 16.12 mm, SD 14.81mm)."

“A square root transformation and an ANOVA with terms for treatment group and normalised dosage of relief
medication were used to assess treatment...” “Treatment group was non-significant at the 5% level (p=0.7 1) after
adjusting for normalised dosage of relief medication. The adjusted, transformed estimate for the difference
between treatments was 0.15 mm and its corresponding 95% confidence mterval was (-0.65, 0.94). Again, the
interpretation of these transformed estimates is complex.”

*The same trend was shown in the per-protocol population as was shown for the intent-to-treat population for this
variable. The difference was slightly more marked, but again quite small, with the mean in the levobupivacaine
group being 17.18 mm (SD 11.97) and that in the bupivacaine group being 15.32 mm (SD 14.73)."

“For the per-protocol population, treatment group was found to be nonsignificant at the 5% levei (p=0.78) after
adjusting for normalised dosage of relief medication. The adjusted estimate for treatment difference on the
transformed data was 0.12 mm and the corresponding 95% confidence interval was (-0.77, 1.02).

{item 8. Vol. 1. 83, p. 074 - 076]
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-———-—Table-140.-Analysis of Secondary Outcome Measurement —
Normalized Area.Under Rising VAS vs.-Time .Curve

TAOLE 20 LEVOBUPIVACAINE - 030721
Suwery ond anslysis of normalised ares y\d-r rising VAS for post-operstive pain vs time curve
by tﬁatmt Sroup - h ’

intent-to-trest population

Rising VAS - . _Levobupivacaine Supivacaline
LS AL BRI {, 3 1) (rm=34)

Normat {sed sres under mean 17.57 . . 16.12

curve (m) od 1168 .. . o 14.81
atnimn 0.% 0.0
saxieum LTI L AT R - ~S4.7 -
n R - I 34
alssing 0 = ]

WB: VAS scale Oeno pain, 100cworst pain {meginsble

Anslysis of varisnce test gives s treatment p-value of 0.71.

Square root trsmformation difference {n treatment mesn (adjusted for normal{sed dotage relfef medicstion) (s 0.15mm,
corresponding 95X confidence interval for difference between trestments Is (-0.65, 0.94)

[Sponsor's Tables 20, Item 8, Vol. 1.83, p.143]

PPEARS THIS WAY
ON ORIGINAL




]
i
]

277

Malking VAS scores for Post-operative Pain

...the mean value for the walking VAS were not as high as those for the rising VAS, but slightly higher than
those for the supine VAS for post-operative pain. The trends were similar to those for the rising VAS with mean
scores in the levobupivacaine group being consistently higher than those in the bupivacaine group from 6 to 24
h, but with the trend reversing for the 36 and 48 h assessments as the levobupivacaine mean VAS scores
dropped.” The pattem was similar for the Per-protocol population.

The statistical analysis of this endpoint is found below, i.e., normalized area under walking VAS scores for post-
operative pain vs. time curve.. -

Normalised Area Under Walking-VAS for Post-operative Pain vs Tnhe Curve. . ..

“For the intent-to-ﬁreét population the mean in the levobupivacaine group was 14.41 mm (SD 11.37 mm) and 'that
for the bupivacaine group was:12.88-mm (SD 14.10 mm).*

“...No significant.difference was detected between the treatments (p=0.74 after adjusting for normalised dosage
of relief medication). The adjusted estimate for the treatment difference of the transformed data was 0.131 mm.
The 95% confidence interval surrounding this estimate was (-0.66,0.92).". ._..._. . _.. '

.= A .,

“The same model was fitted for the per-protocol population as for the ‘intent-to-treat population. Again, no
statistically significant difference was found between the treatments (p=0.77) after adjusting for normalised
dosage of relief medication. The adjusted estimate between treatments for the transformed data was 0.13 mm
‘1d the corresponding 95% confidence interval was (-0.73, 0.98)."

{Item 8. Vol. 1. 83, p. 077 - 078]
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S of Satisfaction with the Anesthetic

“The VAS scores for satisfaction with the anaesthetic were very similar between treatment groups in the intent-
to-treat population. The median‘[meéar) in thelévebapivacaine grodp WasB5.00 §82,03]cnrand that in the
bupivacaine group was 95.50 [87.65]cm. It shauld be noted ) s for satisfaction were measured only
to one decimal place. However, since the number of obseﬁ%ﬂgﬁ%ﬁ%ﬁpwawine group was 34, the median

was taken as an average of the 17th and 18th observations.”

“Wilcoxon's two-sample test produced a p-value of 0.91, which would suggest that there was no difference
between treatment groups for the VAS score of satisfaction with the anaesthetic. The estimate obtained, based
on Wilcoxon's two-sample test,” “....was equal to 0.00 cm, and.the corresponding 95% confidence interval was (-
2.00 cm,3.00 cm). Hence, this again suggests that the treatment groups were equivalent in terms of VAS of
satisfaction with the anaesthetic”™ " *™ *™ 777 77 ™7 422 octear 00 reiias wemication

*in the per-protocol population, the median in mg}gyopyggg_émg group was 96.00 cm compared to a median of
96.50 cm in the bupivacaine group.”

“The Wiicoxon's two=sample test produced a p-value of 0.91: which again was non-significant.at the 5% level.
The corresponding estimate and 95% confidence interval for treatment difference were 0.00 mm and (-3.00, 3.00
mm)."

crIeSEIT NI LSTTISANCT Urtusc Do it SUTMacents matiasn (rentments 1y (a6, 29,2953,
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Table 141. Analysis of Secondary Outcome Measurement —
Normalized. Area Under _W_alkir_'ug Vf\s vs. Time

TABLE 24 - LEVOBUPIVACAINE - 030721 - .-~ .. .-
Sumary and snalysis of normalised ares under walking VAS for post-operative pein va time curve
by trastment group
intent-to-trest population
Valking VAS Levobupivacaine Supivscaine
' e (m3S) (n=3t)
Mormalised ares under mean - 14 .41 ———— e 12,88 .
curve (mm) . sd 11.37 14.10
sinimm BN 0.0
mex fmm 42.3 9.8
h - . 95 R e~ o 3K
aissing [} 0

NB: VAS scale O=no pein, 100=worst pain {meginsble

Anatysis of variance test gives a treatment p-value of 0.74.
Square root transformation difference (n treatment mian (edjusted for normal{sed dotsge relfief medication) is 0.13m,
corresponding 93X confidence interval for differénce between treatments is (-0.48, 0.92)

Table 142. Analysis of Secondary Outcome Measurement —
VAS Score for Satisfactlon with Anesthetlc

e L NS LI P

TABLE 26 e . lEVGUPIVs\CAII! 030721
Sutmery and enalysis of VAS scores for nthucuon ulﬂ\ the omnthettc N
by tnnt-ent grouwp

Intent-to-trest population

VAS scores (m) Levobuplvacaine Bupivacaine
(n=35) (n=34)
VAS scores for satisfection median 95.00 95.50
with aneesthetic sean 87.0% 87.65
sd 22.41 20.40
ain : 0.0 1.0
mex 100.0 100.0
n 35 3%
aissing 0 /]

Wilcoxon's two-serple test gives » p-value of 0.91.

Medisn estimate for treatment difference is 0.00 wm.
Corresponding 95X confidence intervals for the difference between treatments is (-2.00, 3.00).

[Sponsor's Tables 24 and 26, Item 8. Vol. 1.83, p. 153 and 155])
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lobal Verbal Pain Rating

“For the intent-to-treat population, most patients in both treatment groups reported having 'Nil' or 'Slight' pain
during surgery. Fewer patients reported having ‘Moderate' pain during surgery in the levobupivacaine group (2
patients, 5.7%) than in the buplvacame group.(6 patlens 17.6%). Just one patient in each treatment group
reported 'Severe' pain during surgery.” -

“A total of 34.3% of patients in the levobupivacaine group reported 'nil’ pain compared to 41.2% of patients in the
Bupivacaine group. The treatment difference for the newly classified variable in terms of 'Nil' pain recorded, was
-6.9% with a 95% confidence interval of (-29.7%, 15.9%). Although no statistical difference was detected

between the treatment groups (p=0.56), the 95% confidence interval was wide and therefore this analysis was
inconclusive.”

*...no patients eligible for the per-protocol population reported ‘Severe' pain during surgery. As for the intent -to-
treat population, most patients in both treatment groups in the per-protocol population reported 'Nil’ or ‘Slight'
pain during surgery.

“The proportion of patients from the per-protocol population in the levobupivacaine group reporting ‘Nil' pain was
36.7%, and that in the bupivacaine group was 43.3%, giving a difference between treatments of -6.7%. The 95%
confidence interval surrounding this estimate was wide (-31.4%, 18.1%). Therefore, again, although no
statistically significant difference was detected between the treatment groups (p=0.60), the analysis was
inconclusive and larger differences cannot be ruled out.”

The statistical reviewer has performed an alternate statistical test of the endpoint, however, the results of the two
“fferent analyses are similar, i.e., no statistically significant differences were found

plem 8. Vol. 1. 83, p. 079]
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Table 143. Analysis of Secondary Outcome Measurement -

TABLE 28

Global Verbal Rating Scale

LEVOBUPIVACAINE - 030721

Surmary and snalysis of gtobal verbal rating scale of pain experienced during surgery -

by truu_nnt growp

Intent-to-treat population

Scale of pain Levobupivacsine Bupivecsine
(n=35) (n=3l)
Global verbal rating scale of wit 12 (34.3%) 1% (41.2%)
pain experfenced during Slight 20  (57.1%) 13 (38.23)
surgery Moderate 2 (5.7%) 6 (17.6%)
Severe 1 (2.9%) 1 €2.9%)
Rissing [} 0

Corparing “Hil' petn va "Slight*, ‘Hoderate' or °"Severe’ pain, fitting the logit model gives » p-value of 0.56.

Observed percentege difference between treatments is -6.9X.

95X confidence Interval for percentage difference betuecen treatments fs (-29.7X, 15.9X).

[Sponsor's Table 28, Item 8, Vol. 1.83, p. 158]
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elief Medication

Normalized Dosage of Relief Medication

“Slightly more mg/hr of relief medication were taken by patients in the levobupivacaine group than in the
bupivacaine group. The median in the levobupivacaine group was 54.899 mg/hr compared to 48.520 mg/hr in
the bupivacaine group.”

“Wilcoxon's two-sample test produced a p-value equal to 0.11. This p-value was smaller than those for other
analyses which suggests that for this variable there may be a relationship-with treatment group (in line with the
per-protocol analysis results below). However, it was not sngmf icant at the 5% level The 95% confidence interval
surrounding this estimate was calculated as (-0.462, 25. 255)

“There was a greater difference between treatment groups for patients in the per-protocol population in terms of
the normalised dosage of relief medication. The medlan in the levobupivacaine group was 63.003 mg/h
compared to 43.450 mg/h in the bupivacaine group.”

"Wilcoxon's two-sample test performed on data from the per-protocol population produced a p-value that was -
significant at the 5% level (p=0.041). Hence, there is evidence to suggest that for the per-protocol population,
patients in the levobupivacaine group took more medication over the normalising time than patients in the
bupivacaine group. The estimate of median treatment difference was equal to 12.875 and the corresponding
95% confidence interval was (0.000, 26.993)."

.em 8. Vol. 1. 83, p. 080 -081)
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Time to First Dose of Relief Medication

“There were 5 censored observations (ie patients who did not take any relief medication up to and including the
48 h assessment). One of these was in the levobupivacaine group and the remaining 4 were in the bupivacaine
group. The results with and without the inclusion of censored observations were similar, but it can be seen that
the removal of the censored observations slightly reduced the median time to first dose in the bupivacaine group.
The median [mean] time to first dose for patients the levobupivacaine group was 9.50 [mean values not provided
by sponsor] h with the inclusion of the censored observation, and 9.33 h with this value excluded. In the
Bupivacaine group, the median including censored observations was 9.58 h, but without was 9.10 h."

*A log rank test performed on these data to compare the results between treatment groups, including censored
observations, produced a p-value of 0.385, suggesting that there was no difference between treatment groups in
terms of time to first dose of relief medication.

“The results for the per-protocol population were very similar to those for the intent-to-treat population. The p-
value resulting from the log-rank test on these data was 0.191, which was non-significant at the 5% level.”

The statistical reviewer has performed an additional test of the proportion of censored patients with respect to
the time to first dose of relief medication and also found no statistically significant differences between treatment
groups. :
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Table 144. Analysis of Secondary Outcome Measurements -
Normalized Dosage of Relief

TASLE 30 ¢ " LEVOBUPIVACAINE - @30721
Summery and analysis of norselised dossge of rellef mdicestion
by trestment group

Intont-to-trest populstion

Normal ised dosege Levobupivacaine Supivacaine
(m33) (rm34)
Normslised dosepe of rellef sedien $4.0809 48,520
medication (mg/hr) mean $2.801 43,218
sd 25.800 27.682
ain 0.00 0.00
m;ax 88.083 110.02
n 33 %
missing 0 o

Wilcoxon's two-sample test plves a p-value of 0.11.

Medien estimete for trestment difference is 12.210 wmg/hr.
Corresponding 95X confidence interval for the difference between trestments s (-0.462, 25.255).

[Sponsor's Table 30, Item 8, Vol. 1.83, p. 160]
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Table 145. Analysis of Secondary Outcome Measurements ~
Time to First Dose of Relief Medication

TABLE 32 . LEVOBUPIVACAINE - Q30721
Summery snd srelysis of time to first dose of relief medication
. by trestaent group
intent-to-trest poputation

Retief medication Levobupivecaine Supivacaine
t(me3S) (na34)
Time (hrs) to first dese 25th percentile 5.80 4.28
(inciuding censored asdian .50 9.58
patients) T5th percentile 7. 13.03
interquartile renge 8.3 a.8
n 33 b )
nissirg [} ]
Cersored patients uncersored cheervations 3% (97.1%) 30 (88.2x)
cenaored observations 1 (2.9%) 4 (11.8x)
mfssing [} (]
Time (hrs) to first dose 25th percentile S.80 3.
(not including censored medion ?.33 9.10
petients) 73th percentile 12.08 12.87
H {nterquertile range 6.3 9.4
' [ 34 30
missing 0 o

K.8. The time of the 48 Nour sssessment wes used sz the tioe of study :bhﬂ_en for censored cbeervetions.
Log-rank test for difference between treatments in time to first dose ({ncluding censored observations) gives a p-vaiue of 0,385,

[Sponsor's Table 32 Item 8, Vol. 1.83, p. 162)
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REVIEWER’S EFFICACY DISCUSSION

No significant differences were found between treatment groups for the primary efficacy variable - VAS for post-operative
pain. No significant differences were found between treatment groups for all of the secondary efficacy variables, with the
exception of the per-protocol levobupivacaine population who took more ibuprofen after surgery than their counterparts on
bupivacaine (p=0.041).

The clinical data has demonstrated that levobupivacaine is effective when administered for an inguinal hernia nerve block
following inguinal hernia repair. This conclusion is based upon the evidence that patients received some level of analgesia
sufficient for inguinal hernia repair. However, there has been no evidence to show that they are different.
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( TUDY # 006154

PROTOCOL SYNOPSIS:

Title: “A Randomized Multicentre, Double-blind, Parallel Group Study to Evaluate the Dose Response,
Kinetics and Safety of 0.25% and 0.5% Levobupivacaine (S-enantiomer) with 0.5% Bupivacaine (racemic
mixture) in Patier_uts Undergoing Elective Surgery Under Brachial Piexus Block”

Primary Objective: “To compare the efficacy (duration and onset of anesthesia) of two different concentrations
of levobupivacaine (0.25% and 0.5%) with 0.5% racemic bupivacaine.”

Secondary Objective: “To determine the plasma concentrations and safety profiles of levobupivacaine (0.25%
and 0.5%) and 0.5% racemic bupivacaine.” '

litem8, Vol. 1.85, p.011]
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Study Design:

»he study is designed as a randomized, double-blind, 3 limb paralle! group comparative study of the efficacy,
safety and pharmacokinetics of 0.25% levobupivacaine 0.5% levobupivacaine and 0.5% bupivacaine in patients
undergoing elective surgery under supraclavicular brachial plexus block. The protocol calls for a total of seventy-
six patients to be randomized to three treatment arms.

Group | 0.25% levobupivacaine (0.4 ml/kg)
Group Il 0.5% levobupivacaine (0.4 mikkg) -
Group Il 0.5% bupivacaine (0.4 mi/kg)
Eligible patients will be ASA Class | - lil males or females > 18 years of age, consenting to receive

supraclavicular brachial plexus block for uncomplicated hand surgery. Patients must have no prior history of
systemic iliness, presence of infection at the anesthetic site, drug or alcohol abuse within the previous 6 months,
or not participated in another clinical trial in the previous 23 months. Women of childbearing potential must not
be pregnant or lactating and must be using adequate contraceptive method.

Prior to surgery, eligible patients underwent a brief screening phase followed by a 1:1:1 randomization to receive
a brachial plexus biock using either 0.25% levobupivacaine, 0.5% levobupivacaine or 0.5% bupivacaine for
uncomplicated hand surgery. Sixty minutes prior to entering the operating room, patients received 10-20 mg of
temazepam, orally.

The brachial plexus block was identified via a pedpherél nerve stimulator at 0.4 mA. After confirming a negative
aspiration, 0.4 mi/kg of randomized drug was given over 60 seconds, with aspiration after every 5 — 10 ml.
- Tompletion of the drug administration was defined as Time 0. Surgery began thirty minutes later.

-+ the event of an intravascular injection or if pneumothorax was suspected, the patient was withdrawn and
supportive measures were instituted. If a poor block was assessed, general anesthesia was induced using
propofol and fentanyl.

A propofol infusion (3-4 mg/kg/hr) was provided for ihtrabperativ_e sedation.

Sensory block was assessed using the blunt end of a 27 gauge dental needie at 2, 5, 10, 15, 20, 25 and 30
minutes post-dose and then every 30 minutes until complete reversal of the block.
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Totor block was assessed using the following swle
0 = no paralysis
e 1= difficulty in raising shoulder and weakness of hand
e 2= inability to move upper limb .

This assessment was made at 2, 5, 10, 15, 20 25, and 30 min post-dose and then every 30 min until return of full
motor power.

An overall assessment of the quality of block was made during the operation by the anesthesiologist and
surgeon using the following criteria:

e 0 =failure

¢ 1= unsatisfactory
(i) inadequate analgesia
(ii) inadequate relaxation

(iii) patient requires general anesthesia
e 2= complete block

Pharmacokinetic sampling was performed from 31 patients at pre-dose, 0. 10, 20, 30, 45, 60 min and 15,2, 4,6,
8, 10, and 24 hours post-dose.
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STATISTICAL ANALYSIS

The primary efficacy response variable was defined as the duration of block using the intent-to-treat population.
The duration of block was redefined (at the request of the sponsor after the study blindness was broken — seen
in italics) as follows:

*Duration of sensory block was redefined as time to onset of block (ie when the first analgesia to pinprick was
detected) until complete return of sensory touch (ie time when painful sensation returned in all dermatomes),
imespective of whether or not a general anaesthetic was given.”

“Duration of motor block was redefined as time to onset of block until complete return of motor power,
imespective of whether or not a general anaesthetic was given.*

“In the event of an intervention (eg use of general anaesthetic for a poor block) the duration of block was
recorded as the time from onset of sensory block to the time to intervention. Those patients who did not attain a
block have been excluded from the statistical analysis. The duration of block was analysed using analysis of
variance techniques (ANOVA) with terms for treatment, centre and treatment by centre interaction. Using the
error variance from the ANOVA, pairwise comparisons of the three treatments were made using Student's 't'-
tests. To compensate for multiple comparisons, a sequentially rejective Bonferroni-Holm method was used.

. Estimates of treatment differences and the associated 95% confidence intervals were calculated.”

“The secondary efficacy response variables were defined as follows:

time to onset of sensory block ie time between end of drug administration and time when first analgesia to
pinprick was detected. Time to onset of, and duration of motor block ie time between end of drug administration
and time when first loss of motor power was detected and time between first recorded loss of motor power to
complete return of motor power.”

“Both these variables were analysed using ANOVA methods as described above.

For the overall assessment of the quality of block, scores of O (failure) and 1 (unsatisfactory or partial biock)
were considered treatment failures and a score of 2

(complete block) as a treatment success. This derived endpoint was analysed using

logistic regression.” -

“All analyses were performed using both ‘per-protocol' and ‘intent-to-treat' populations.”

[item 8, Vol. 1.85, p. 025 —026)
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“At the request of the Sponsor, the following additional endpoints were statistically analysed for the ‘intent-to-
2at’ population only:

1. Time to onset and duration of block at each dermatome. Time to onset and time to return of sensation in each

dermatome (offset time) were calculated for each dermatome separately. In the case of ‘patchy' blocks, onset

and offset times were assigned by the investigator. Duration of block was taken as the time from the onset time

until the offset time. Time to onset and duration of sensory block have been illustrated graphically using

treatment group medians and their respective interquartile range.

2. Time to onset and duration of each grade of motor block. Time to onset and duration of motor block have been
illustrated graphically using treatment group medians and their respective interquartile range."

“In the event of a general anaesthetic being used before onset of block, the patient was excluded from the
analysis. All the above additional endpoints were analysed using a Kruskal-Wallis non-parametric analysis of
variance. Pairwise comparisons between treatments were performed using a 'Z'-test based on rank sums. To
compensate for multiple comparisons, a sequentially rejective Bonferroni-Holm method was used. Treatment
group medians have been presented together with the range, the p-value for the 'Z-test and significance level of
the 'Z'-test using a sequentially rejective Bonferroni-Holm method. For the purposes of these analyses, data from
all centres were combined (ie. no account was taken of any possible centre effect).”

“In addition to these analyses, the proportion of patients responding at each dermatome and each grade of motor
block were compared between treatment groups using a chi-squared test.”

“tem 8. Vol. 1.85, p.026 027]
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PROTOCOL AMENDMENT:

rhe following amendments were dated 2/24/95, 7/11/95 and 6/3/96. They consist of following changes:

1. Monitoring _ :
* Heart rate, Systolic and Diastolic Mean Arterial Pressure - The sponsor has added additional
assessment times as follows: “Between 30 minutes and 5 hours, assessments will be made every
30 minutes. After 5 hours assessments will be made hourty.*
e “Sensory block will be assessed every 30 minutes until complete regression of the block” - this
statement has been added to clarify the time period between assessments post-block.
¢ Motor block - The sponsor has added additional assessment times as follows: "Between 30

minutes and 5 hours, assessments will be made every 30 minutes. After 5 hours assessments will
be made hourly.”

2. Pharmacokinetics e e e e e
* The sponsor has changed the quantity of biood samples to be drawn from 5 to_6m.
* The sponsor will centrifuge blood at room temperature and store it at -20°C or -70°C due to
difficulties in obtaining refrigerated centiifuges. =~ ~ T '

3. Statistical Analysis (See full description of statistical analysis in Section. 4. 2. 13. 2 “Statistical . Analysis, p.
291) _
. At the request of the sponsor, after the blindness of the study had been broken, the duration
-of sensory and motor blocks was changed to-account-for-the-event of ‘a‘general anesthetic, i.e.,
. the time to onset . and offset of sensory*block.would-remain-thesame-irrespective.or—whether or
not a general anesthetic had been induced. =
. The sponsor has added time points to include the time to onset and duration of sensory and
-motor-block-at each dermatome-as well asthe planned analysis, i.€., Krikal-Wallis nonparametric
analysis of variance.
 Alivital sign parameters will be analyzed using ANOVA.

\— | Y
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CONDUCT OF STUDY

Patient Distribution/Disposition: =~ .. . - . .. . C e -z

Of the 76 patients randomized, 75 (98.7%) received study medication. Patient 069 (0.25% levobupivacaine) was
withdrawn prior to dosing due to of complaints of chest pain during needle localization.

Of the 75 patients who received the study drug, one patient (Patient # 006 ~ 0.5% bupivacaine) was withdrawn
secondary to suspected intravenous administration of study medication. Therefore, of the 76 patients
randomized, 74 (97.4%) were evaluated:-for Intent-to-Treat.. .... £.5C. Lmta '

T TR e rITINT oramiatton: Easiuding Yarisnti MAT dtrateree Mook
Ten patients were excluded from the per-protocol populatioh = 5 patients from the 0.25% levobupivacaine group,
4 patients ﬁorMbg_Qi%_ﬁM.quacahundipaﬁeMeﬂp&acame—gmup. Therefore, the total per-
protocol population was 64 (84.2%). _ o

The majority of per-protocol-violations occurted secondary-to patients receiving prohibited-medications.
However, one patient (PatieﬂLQSi:emedemeMHngblmkammmmeqummahesm_

R, . —— s ——— e ey e m e = PN oo
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( Table 146. Analysis of Protocol Violations
JABLE 11,1 *
Efficacy Evatluntion Population
STUDY ENROUNENT/EVALUATON 0.25% 0.5% 0.5% vOTAL

LEVOSUP | VACA I wE LEVOBUP I VACAINE QUP ) VACA I XE
Total Enroled 26 26 28 76
Patients withdraun prior to dosing t 0 [} 1
Totsl Oosed 23 26 26 e
Patients eliminated from intent-to-trest anelysis [ [} 19 [
Yotal evelusted for intent-to-trest sneiysis 2] 26 23 74
Patients eliminated from the per-pretocel.sneiysis S 4 1 : 10
Jotal evaluated for per-protocol snetysis 20 n b 44 G

“Table 147. Patient - Specific Protocol Violations

1aBLE 11,2

Efficacy Evaluation Populstions
- Patients Excluded from Intent-to-Treat and Per=Protocol Analysis

(- i fretued frem freenereo e

Patient Treatment | Patients withdrawn prior to dosing

069 1 Chest pein during attempted needle localisation

Patients exciuded from (ntent-to-treat population

006 3 Likely v scministration

Patients excluded from per-protocotl populstion

020 3 Alfentanil, ketolorac sdministration

022 1 Alfentanil, droperidol, nitrous oxide general snaesthetic
027 1 Hidazolem

029 2 Alfentanil (not general anszsthetic)

036 1 Alfentanil, nitrous oxide genersl ansesthetic

055 2 Ring block at 30 min

057 1 Nitrous oxide general ansesthetic

064 Q Midszolam st 35 @in

066 1 GA - Alfentenil

067 2 GA - Alfentanil, nitrous oxide

Key for Trestment 1 = 0.25% Levobupivacaine
§ = g Levebupivacaine
=

b1 4
.SX Bupivacaine

[Sponsor's Tables, L1.1 and L1.2 Item 8, Vol. 1.85, p. 310 and 31 1]




Qemographics

rhe following table summarizes the demographic characten'sgics of the three treatment groups:

Table 148. Demographics - Intent-to Treat Evaluable Population

TABLE K1.1,2

Demographic Data
Sunmary Statistics: fntent-to-Trest Populstion

(AT B A

Treatment  ~ ~
0.25% . 0.5%.... ... . PYTEE C . -
LEVOBUPIVACAINE | LEVOBUPIVACAINE |0:5X SUPIVACAINE | ‘ALl patfents

Age (Years) [Mean 52.68 55.85 55.04 54.53
] 14.55 13.49 18.77 15.49

Min 19.0 25.0 26.0 19.0

Max 8.0 5.0 81.0 84.0

N 5 26 23 7%

Height (cm) [Mean 170.92 170.88 166.65 169.57
0 1M.7% 10.71 8.64 10.55

Min 151.0 153.0 150.0 150.0

Max 193.0 193.0 182.0 193.0

" ol 26 3 74

Weight (kg) {Mean 72.24 T2.47 67.81 70.95
1] 12.32 15.17 13.97 13.86

Nin 48.0 38.0 48.5 38.0

Hax 95.0 100.0 98.0 100.0

N 25 "2 b4 ] 7%

MALE N 15 1% % 48
FEMALE N 10 7 9 26

[Sponsor's Table K1.1.2., item 8, Vo!.1.835, p. 186]
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SPONSOR'S EFFICACY RESULTS:

Time to Onset and Duration of Block

Sensory Block: Intent-to-Treat Population

“The number (%)} of patients not attaining a l*ock were 0 (6%), one (4%) and one (4%) for 0.25%
levobupivacaine, 0.5% levobupivacaine and 0.5% bupivacaine respectively. All patients who did not attain a

sensory block were excluded from the statistical-analysis.” - -

“There were no statistically significant differences between the three treatments in terms of mean revised

duration of sensory block or time to onset of sensory.block.™  -- - ...

“Duration of sensory block was found, on average, to be statistically significantlyionger-for the 0.5%

levobupivacaine treated group compared with the 0.25% levobupivacaine group.”

Motor Block: Intent-to-Treat Population . . R

“The number (%) of patients not attaining a motor block were 0 (0%), 2 (8%) and 2 (9%) for 0.25%
levobupivacaine, 0.5% levobupivacaine and 0.5% bupivacaine respectively. All patients who did not attain a

motor block were excluded from the corresponding analysis.”

“There were no statistically significant differences between the 3 treatments in terms of mean duration, revised

duration (adjusted p=0.026)and time to onset of motor block.”

[ltem 8, Vol. 1.85, p. 039 — 040)
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Table 149. Analysis of Primary Efficacy Variable -
Duration of Sensory Block

Ouration of Sensory Block (mfn) ©

Intent-to-treat Populstion: Excluding Patients Not Attaining Block
statistical Analysis

e e et = e R REATMEN T o e e o
....... | 0.25%-LEVORUPIVACAINE—| - 0. 5% LEVOBUPIVACAINE— |- - 0.5% BUPIVACAINE . .
WNBER OF PATIENTS - - .25 % — 3. ...
ADJUSTED MEAN (MIN) -|. . .. 688.9 T 1 T S 854.0
- COPARISON ESTIMATE OF LOER 9T | uerEm 98X P-vALUE"
O FFERENCE CONF IDENCE CONFIDENCE tsL)
(HIN) INTERVAL (MIN) INTERVAL (MIN)
0.5X BUPIVACAINE - 0.25X LEVOSUPIVACAINE | 873 | .e0.1 £36.4 0.1¢_(NS)
0.5% BLPIVACAINE - 0.SX LEVOBUPIVACAINE -160.7 w073 | ass 0.20 (NS
0.5X LEVOBUPIVACAINE - 0.25X LEVOBUPIVACAINE 279 | a2 T saas 0.00% (*)
SICKIFICANCE LEVEL OF TREATMENT EFFECT® S 0.016
SICKIFICANCE LEVEL OF CENTRE EFFECT' 0.90
SIGNIFICANCE LEVEL OF TREATMENT x CENTRE INTERACTION'® 0.53

© P-value of ‘t’-test using resicuml error from ANOVA
P-velue of F-test from ANOVA h

SL Significance level of ‘t/-test using o sequentially rejective Bonferroni-Holm Method

. stetistically significent at the SX tevel using a sequentially rejective Bonferroni-Nola Method

[H Mot statisticslly significant at the 5X level using & sequentially rejective Bonferroni-Nolm Rethod
Note: Patients not attaining block (ncludes those where (ntervention occurred prior to block onset

Patient 046 ucludc_d from snalysis as assessment of block was not recorded prior to surgery

Ourstion is taken as the time from ontet of block until complete return of

given,

In the event of such an Intervention,

before the study blindness wss broken)
[Sponsor's Table M1.1.1, item 8 Vol. 1.85, p. 367]

sensory touch except where a general anaesthetic was
duration is taken as time from onset of block until fnterventien Ces defined
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Table 150. Revised“ Analysis of Primary Efficacy Variable-
JICET Y vvl LA -
Duration of Sensory "Block”
n I oL LEL ST YO Cr50Cr
JaBiE u1.1.2
Revised furation ef‘nril‘ory 8lock (min)
Intent-to-trest Population:. Excluding.Patients Mot Attaining Block
e ol ,._:_sutintlcnl Mnlyth,” HAT Arreimime mioon
——TREATMENY
0.25%+EVOBUP IVACAINE—{—0.5% LEVOBUPIVACAINE- |- 0.5% supivacaine ... 1.
—NLMBER—OF—PATHENTS- LIia LI TVALSTRE LR R R PO R LD T.7% tayglotrrcie
ADSUSTED-MEAN-(MIW) —}—— 8063 30274 —912-7
COMPAR LSON. ESTIMALE OF LOMER 95X 1 UPPFR 95X I P-vAttE™ |
o DIFFERENCE COMF IDENCE CONF 1DENCE (sL) -
(mIn) - INTERVAL (MIN) INTERVAL (MIN) -
-0.5X_BUPIVACAINE - 0.25X LEVOSUPIVACALNE 18.6 21609 " - | .. "193.6 - 0.85 (NS)

J.0.5% BUPIVACAINE - 0.5% LEVOBUPLVACAINE 21147 22914 42.0 0.20 (NS) .
0.5X _LEVORUPIYACAINE - 0.25X LEVOSUP]V 131.1 -37.1 299.3 0.12 (us)
SIGNIFICANCE LEVEL OF TREATMENT EFFECT -~ e i ) 025
SIGKIFICANCE LEVEL OF CENTRE EFFECT' 0.93
SICNIFICANCE- LEVEL OF TREATMENT .5 CEMTRE INTERACTION'Y 0.38

W P-value-of t’-test. mimthL_m:o_tm_AML
o P-value of F-test from ANOVA

st significance Llevel of 't'-teit mlm » ncpenthlly rejective Bonferroni-Nolm Method

us Not statistically nlw\lﬂum at the 5X lml ulm c uquenthlly rejective Bonferroni-Nolm Method
. Cprre, anm wmemes

Note: Patients not attaining- bloek incluiel thon uhm lntmlon eccurnd prior to block enset

' Patient 046 excluded from snalysis as -uetuuent of block was not recorded prlor to curgery

- e e s - et e ey e

ourltion is uken as tlne from onset of block mﬂl ealplete return of sensory tou:h lrmpectlve of any intervention (as
defined after the study blindness was broken)

[Sponsor's Table M1.1.2, *Revised Duration of Sensory Block®, ltem 8 , Vol. 1.85, p. 368)

* Revised- Sensory and motor block duration were redefined in the re\/ised_statistical methods as the time of
aset to the complete retum of sensation or motor power irrespective of whether a general anesthetic was given
or not - italicized segment of sentence represents the revision.
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Sensory Block: Per-Protocol Population - -

“All patients in the ‘per-protocol’ population attained a sensory block. There were no statistically significant
differences between the three treatments in terms of either mean duration, revised duration or time to onset of
sensory block.”

Motor Block: Per-Protocol Population

“The number (%) of patients not attaining a motor block were 0 (0%), 0 (0%) and one (5%) for 0.25%
levobupivacaine, 0.5% levobupivacaine and 0.5% bupivacaine respectively. All patients who did not attain a
motor block were excluded from the corresponding analysis.” ' ’

*There was no statistically significant differences between the 3 treatments in terms of mean duration, revised
duration and time to onset of motor block.”

Overall Assessment of Block

“There was no evidence of a statistically significant difference in the success rates between treatment for either
population” '

Time to Onset and Duration of Sensory Block at Each Dermatome

“Time to onset and duration of sensory block were calculated for each dermatome. Patients who did not attain a
block were excluded from the analyses.”

“There was no evidence of any statisticaily significant differences in time to onset or duration of block between
the 3 treatments for any of the dermatomes."

[item 8, V0I.1.85, p. 041-045]

Y
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Time to Onset and Duration of Each Grade of Motor Block

“Time to onset and duration of block were calculated for each grade of motor block. For the purposes of the
statistical analysis and summary tables, only patients attaining the grade of interest were considered. *

"There was no evidence of any statistically significant differences in time to onset of block between the three
treatments for grades 1 and 2." :

“On average, duration of grade 1 motor block was statistically significantly longer for those patients who received
0.5% levobupivacaine compared with 0.25% levobupivacaine There were no other statistically significant
differences between treatments in duration of grade 1 motor block.” )

“There was no evidence of any staﬁstically significant differences in duration of grade 2 motor block between the
3 treatments.”

Number of Patients Responding at Each Dermatome

“There was no evidence of a statistically significant difference in response rates between the three treatment
groups for any dermatome.”

Number of Patients Responding at Each Grade of Motor Block

“There was no evidence of a significant difference in response rates between the three treatment groups for
each grade of motor block.”

“There were no statistically significant differences between the 3 treatments in terms of mean duration, revised
duration and time to onset of motor biock."

(item 8, Vol. 1.85, p. 045-046)
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Table 151. Analysis of Secdndary Efficacy Variable -
Time to Onset of Sensory Block
JABLE M1,1,3
Time to Onset of Sensory 8lock (min)
Intent-to-treat Population: Excluding Patients Not Attaining Block
Statistical Analyuis
TREATMENT
0.25X LEVOBUPIVACAINE | 0.5% LEVOBUPIVACAINE 0.5X BUPIVACAINE
NUMBER Of PATIENTS Y] 2% 2
ADJUSTED MEAN (MIN) 6.4 5.5 7.4

COMPARISON ESTIMATE OF LOVER §5% UPPER 95X P-vALUE'

D1FFERENCE CONFIDENCE CONF IDENCE (sL)

(MIN) INTERVAL (MIN) INTERVAL (MIK)

0.5X BUPIVACAINE - 0.25X LEVOBUPIVACAINE 1.1 -2.6 4.7 0.57 (NS)
0.5X BUPIVACAINE - 0.5X LEVOBUPIVACAINE 2.0 <1.6 $.6 0.28 (NS)
0.5X LEVOBUPIVACAINE - 0.25X LEVOBUPIVACAINE -0.9 4.4 2.5 0.59 (NS)

SIGNIFICANCE LEVEL OF TREATMENT EFFECT'Y 0.55

SIGNIFICANCE LEVEL OF CENTRE EFFECT'Y 0.010

SIGNIFICANCE LEVEL Of TREATMENT x CENTRE INTERACTION'” 0.98

m P-value of ‘t’-test using residual error
@ p.velue of F-test from ANOVA

from ANOVA

St Signiticance level of ‘t’-test using 8 sequentially rejective Bonferront-Holm Method
NS Xot stetisticslly significant st the 5X tevel using a sequentislly rejective Bonferroni-Hola Method

Note: Patients not attaining block Includes those
Patient 046 excluded from analysis es asses

where intervention occurred prior to block onset
sment of block was not recorded prior to surgery

[Sponsor's Table M1.1.3, “Time to Onset of Sensory Block”, item 8, Vol. 1.85, p.369]
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Table 152. Analysis of Secondary Efficacy Variable -
Duration of Motor Block

I2BLE M), 1.8

Duration of Motor Block (ain)
Intent-to-trest Populstion: Excluding Patients Not Attaining Block
Statistical Analysis -

TREATMENT
0.25X LEVOBUPIVACAINE 0.5% LEVOBUP | VACAINE 0.5X BUPIVACAINE
WUMBER OF PATIENTS 25 26 21
ADJUSTED MEAN (MIN) 638.1 1037.0 895.7
COMPARTSON ESTIMATE OF LOVER 95X UPPER 95X p-vaLue™
DIFFERENCE CONFIDENCE COMF IDENCE sL)
[L10h] INTERVAL (MIN) INTERVAL (MIN)
0.5X BUPIVACAINE - 0.25% LEVOBUPIVACAINE 257.6 17.9 497.4 0.036 (xS)
0.5X BUPIVACAINE - 0.5X LEVOBUPIVACAINE -141.3 -382.3 99.6 0.25 (NS)
0.5% LEVOBUPIVACAINE - 0.25X LEVOBUPIVACAINE 399.0 176.2 621.8 <0.001 (*)
SIGNIFICANCE LEVEL OF TREATMENT EFFECT' 0.003
SIGNIFICANCE LEVEL OF CENTRE EFFECT'Y ' 0.65
SIGNIFICANCE LEVEL Of TREATMENT x CENTRE INTERACTION'Y 0.45

W p.value of *t’-test using residusl error from ANOVA
M p.value of F-test from ANOVA

st Significence tevel of ‘t’-test using & sequentially rejective Bonferroni-Nola Method
. Statistically significant at the 5X level using & sequentially rejective Bonferroni-Kolm Method
NS Kot statistically significant at the 5X level uting s sequentially rejective Bonferroni-Hoim Method
Wote: Patients not attaining block includes these shers intervention occurred prior to biock onset
Durstion s taken as the time from onset of block until complete retu'rn of motor power except where a genersl snaesthetic was

given. In the event of such en intervention, durstion s teken as time from orset of block unt{{ {ntervention (as defined
before the study blindness wss broken)

[Sponsor's Table M1.1.4, “Duration of Motor Block”, Item 8, Vol. 1.85, p. 370)
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Table 153. Analysis of Secondary Efficacy Variable -
Revised Duration of Motor Block

JABLE WV,1.5

Revised Duration of Motor Block (min)
Intent-to-trest Population: Excluding Petients Mot Attaining Block
- Stetistical Anatysis

TREATMENT
0.25X LEVOBUPIVACAINE | 0.5X LEVOBUPIVACAINE 0.5X BUPIVACAINE
MUMBER OF PATIENTS 25 2 21
ADJUSTED MEAN (NIN) 848.5 1037.0 $52.1
COMPAR] SON ESTIMATE OF LOVER 95X UPPER 95X P-vaLue"
DIFFERENCE CONF 1DERCE CONF IDENCE tsL)
(M1N) INTERVAL (MIN) INTERVAL (MIN)
0.5% BUPIVACAINE - 0.25% LEVOBUPIVACAINE 103.6 -76.4 281.6 0.25 (NS)
0.5% BUPIVACAINE - 0.5X LEVOBUPIVACAINE +84.9 -243.8 9.0 0.35 (u$)
0.5X LEVOBUPIVACAINE - 0.25X LEVOBUPIVACAINE 188.5 23.1 353.9 0.026 (NS)
SIGNIFICANCE LEVEL Of TREATKENT EFFECT'? 0.082
SIGMIFICAXCE LEVEL OF CENTRE EFFECT'” 0.9
SIGNIFICANCE LEVEL OF TREATMENT x CENTRE INTERACTION' 0.55

m
w P-value of F-test from ANOVA

P-value of ‘t’-test using residusl error from ANOVA

st Significance level of ‘t’-test using & sequentially rejective Sonferroni-Holm Method
s Not statistically sipnificant at the 5X level using s sequentially rejective Sonferroni-Nolm Method

Note: Patients not attaining block incliudes those where intervention occurred prior to block onset

durstion {s taken as time from onset of block until cowlote

after the study blindness was broken)

[Sponsor's Table M1.1.5, “Revised Duration of Motor Block”, Item 8, Vol. 1.85, p.371]

retumn of motor power {rrespective of any intervention (as defined




Table 154. Analysis of Secondary Efficacy Variable —
Time to Onset of Motor Block

IABLE ¥1.1.6
Time to Onset of Motor Block (ain)

Intent-to-trest Population: Excluding Patients Not Atteining 8lock
Statistical Analysis

TREATMENT
0.25% LEVOBUPIVACAINE 0.5X LEVOBUPIVACAINE 0.SX SUPIVACAINE
NUMBER OF PATIENTS Fo] 2% 21
ADJUSTED MEAN (MIN) 10.2 5.6 6.4
COMPAR | SOM ESTIMATE OF LOVER 95X UPPER 95X P-VALUE'!
DIFFERENCE CONF IDENCE CONFIDENCE sL)
_(RIN) INTERVAL (MIN) INTERVAL (MIN)
0.5X BUPIVACAINE - 0.25X LEVOBUPIVACAINE -3.9 -10.8 3.1 0.27 (NS)
0.5% BUPIVACAINE - 0.SX LEVOBUPIVACAINE 0.7 -6.3 7.8 0.84 (NS)
0.5%X LEVOBUPIVACAINE - 0.25% LEVOBUPIVACAINE 4.6 =11.1 1.9 0.16 (NS)
SIGNIFICANCE LEVEL OF TREATMENT EFFECT'® 0.33
SIGNIFICANCE LEVEL OF CENTRE EFFECT'® 0.090
SIGNIFICANCE LEVEL OF TREATNENT x CENTRE INTERACTION® 0.35

M p.value of *t’-test using residual error from ANOVA
@ p.value of F-test from ANOVA

st Significance level of ‘t’-test using a sequentially rejective Bonferroni-Nolm Method

NS Not statistically significant at the 5X level using a sequentially rejective Sonferroni-Holm Method

Kote: Patients not attaining block includes those where intervention occurred prior to block onset

[Sponsor's Table M1.1.6.‘ “Time to Onset of Motor Block®, Item 8, Vol. 1.85, p.372]
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( : REVIEWER'S EFFICACY DISCUSSION

The primary efficacy measure - duration of sensory block in the intent to treat population and the secondary
efficacy measure - motor block duration in the intent-to-treat population — were both found to be statistically -
significantly longer for the 0.5% levobupivacaine group than the 0.25% levobupivacaine group.

The duration of grade 1 motor block was statistically significantly longer for the 0.5% levobupivacaine group>
compared with the 0.25% levobupivacaine group. .

The clinical data has demonsirated that levobupivacaine is (1) effective when administered as an supraclavicular
brachial plexus block and, (2) demonstrates a concentration effect, i.e. increased concentration results in a

longer duration of effect. This conclusion.is based upon the evidence that patients received some level of
analgesia sufficient for hand surgery.

APPEARS THIS WAY
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STUDY # 030543
PROTOCOL SYNOPSIS:
Title: A Study to Compare the Efficacy and Safety of 0.75% Levobupivacaine with 0.75%
Bupivacaine in Peribulbar Block for Ophthalmic Anterior Segment Surgery
Primary Objective: “The efficacy of 0.75% levobupivacaine was compared with 0.75% bupivacaine in

peribulbar block.”

Secondary Objective: “The relative safety profiles of the 2 different formulations were compared.”

{tem 8, Vol. 1.87, p.016)
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.~ Study Design:

(\ ne study is designed as a single center, randomized, double-blind, parallel group comparative study of the
efficacy, and safety of 0.75% levobupivacaine with 0.75% racemic bupivacaine in peribulbar block for ophthalmic
anterior segment surgery. The protocol calls for two groups of twenty-five patients to each be randomly assigned
to one of two treatment arms.

Group | 0.75% levobupivacaine with 7.5 iu.m! ™! hyaluronidase
Group Il 0.75% bupivacaine with 7.5 iu.mi ™! hyaluronidase

Eligible patients were ASA Class | or Il males > 18 years of age, consenting to receive peribulbar block for
ophthalmic anterior segment surgery. Patients had no prior history of systemic iliness, drug or alcohol abuse
within the previous 6 months, participation in this or some other clinical trial in previous month, severe visual
handicap in the other eye. Women of child-bearing potential must not be pregnant or lactating and must be using
an adequate form of contraception.

Eligible patients underwent a brief screening phase followed by a 1:1 randomization (25 patients per group) to
receive either 0.75% levobupivacaine or 0.75% bupivacaine via peribulbar block. All patients also received (1)
7.5 iuml hyaluronidase with the study medication, (2) mydriatic drops to dilate the pupils and, (3) 0.4%
Benoxinate drops for conjunctival anesthesia. After 2 min, with the patient in primary gaze position, a 1.5 ml
injection of lidocaine solution was injected followed in 2 min by 5§ mis of study solution. Thereafter, serial
injections of study solution were made in 5 min intervals. If after the third injection of study drug, inadequate
block was achieved, the patient was withdrawn from the study. The tota! volume of anesthesia required to
achieve the block was recorded.

Patients received a total of 3-5 ml (22.5-37.5 mg) of randomized study solution depending upon the size (volume
.- ~apacity) of their globes.

.ne primary measure of efficacy was defined as the time to anesthesia suitable for surgery, i.e., akinesia score
of at least 18. The akinesia scoring system was used to assess degree of anesthesia for the 4 recti muscles,
orbicularis oculi and levator palpebrae superioris according to the following scale:

Akinesia Scoring System:

" 0 = full movement

1 = almost full movement
- 2 = partial movement

3 = no movement

Assessments were made at pre-dose, 2, 4, 6, 8, 10, 15, 20, 25, and 30 min following the first injection or until
satisfactory block was obtained. This assessment was repeated at the follow-up visit 24 hours post-discharge in
order to confirm regression (score of less than 18) of the block.
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The patient assessed beri-operative analgesia immediately after the administration of the block and immediately
( ter surgery using the foliowing 3 point scale;

Perioperative Analgesia Scoring System

0 = No pain
1 = Some pain.
2 = Much pain

The surgeon rated the operating conditions according to the amount of e

ye movement present during surgery,
where 0 = no movement, 1 = minimal movement, and 2 = excessive movement.

4PPEARS THIS WAY
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Table 155. Schedule of Assessments

© Vunapeing
Prouasy Podutrer } 4 [ ] [ ] 10 1 20 23 | Oein Svovndigtaty | vwnedatty N ount 4oy Ova wouk
poer t—_--c-l-a.n.o-n.am.u--uh Poul argery | Guchurge [ "=V
Pt sowre of | owgnry
yecson 1"
Yren x
wnere
Screering x
Assspamarnts
dwtecel x
Fastery &
Pooysical
Exomranen
$24med £CO X X
Asrasa X L 3 x x x X X X X
Score
Avaigris X x
Sosrs
Surgicsl X
Outals
Adverse 3 x 3
Cwrty
Canceraan x x X X
Sotcaters

Tog frut nmem-u.n-u-n-mn'n——‘mm*nmldnn—.ﬁ—“*m.

. [Sponsor's Table |, “Schedule of Assessments™, Item 8, Vol. 1.87, p. 018]
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STATISTICAL ANALYSIS

- "The primary efficacy endpoint was defined as the time to onset of block suitable for surgery for the per-protocol
population. This endpoint was to be calculated as the time from completion to first injection until time of first
akinesia score of at least 18."

“The primary analysis population for efficacy was the Intent-to-Treat population. Confirmatory analysis was
performed using the per-protocol population. All patients who received study drug were included in the summary
of safety data.”

“The confirmatory efficacy analysis was to focus on the question of whether
levobupivacaine was significantly better than bupivacaine with respect to clinical
efficacy.”

The statistical hypotheses behind this trial were as follows:

H.: The mean difference in the time to anaesthetic suitable for surgery
between the treatment groups is less than 5 mm.

H,: The mean difference in the time to anaesthetic suitable for surgery
between the treatment groups is more than 5 mm."

“The primary response variable was to be analysed using analysis of variance (ANOVA) with a term for

treatment. Using the error variance from the ANOVA, comparison of the treatment LS Means (ie means adjusted

for any imbalance in the design) were to be made using a Student's ‘t-test. Estimates of treatment difference and
~associated 95% confidence interval were to be calculated."

. The residuals from this analysis were to be submitted to a Shapiro-Wilk test for

normality and examined graphically to assess variance homogeneity. Any deviation from either assumption was
to entail a re-analysis using an appropriate alternative transformation of the data eg log transformation.
Furthermore, following examination of these data, non-parametric methods were to be used if the above
methods were not considered appropriate ie Wilcoxon Test and confidence intervals based on the Mann-Whitney
test Statistic”

[item 8., Vol. 1.87 p. 030 - 031}

APPEARS THIS WAY
ON ORIGINAL




312

" . secondary Efficacy Variable

“The secondary efficacy response variables were defined as follows:

(1) Total volume of study anaesthetic required to achieve adequate block,

(2) Pre-operative analgesia (ie following administration of block) using a 3 point rating scale (0 = no pain, 1=
some pain, 2 = much pain),

(3) Post-operative analgesia (ie immediately after surgery) using a
3 point rating scale (0 = no pain, 1 = some pain, 2 = much pain),

(4) Operating conditions using a 3 point rating scale (0 = excellent, 1 =
satisfactory, 2 = poor)"

“Total volume of anaesthetic was to be analysed in an identical way to the primary endpoint (ie ANOVA) using
the ‘intent-to-treat' population only.”

“Pre-operative, post-operative analgesia and operating conditions were to be analysed using a logit mode!
including a term for treatment using the ‘intent-to- treat' population only. The interval between achievement of .
suitable block until the start of surgery was to be considered as a covariate in these analyses. The significance
level of the treatment effect was to be investigated using the Wald statistic. The odds ratio of the treatment
difference and the associated 95% confidence interval were to be calculated. The logit mode! assumes
proportional odds across the categories of the response variable. The validity of this assumption was to be
tested using the score test statistic for goodness- of-fit. If this assumption was clearly not satisfied, non-

. parametric methods were to be used."

[item 8, Vol. 1.87, p. 031-032)
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PROTOCOL AMENDMENT:

The following amendment was dated 3/10/97. It consisted of following changes:

1. Patient Population

* The sponsor has increased the age limits from 18-80 to 18 } years and over. This change is also
seen in the section entitled, “InclusionCriteria® - - g C

2. Study Procedures
¢ The sponsor has eliminated the 2 minute rhythm strip from the pre-study evaluations

APPEARS THIS WAY
ON ORIGINAL
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CONDUCT OF STUDY
~atient Distribution/Disposition: '

Of the 50 patients randomized, all 50(100%) were considered eligible for the Intent-to-Treat population.
However, ten patients (2 levobupivacaine and 8 bupivacaine) were excluded from the per-protoco! population.

.4‘\.
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Table 156. Patient — Specific Protocol Violations
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PATIENT TREATMENT VIOLATION PATIENT TOTALS
NUMBER/CENTER GROUP N (%)
e — . - R -~ —————{--50 -(100) Randgmized
Exclvdedfrom | — —— —em s S [ T
Safety Population: | | ... — o
None I ) 50 ( 100) Safety
B ) e ‘Population
Excluded from ]
intent-to-Treat: - I
— —~None e ~—560-(100) Intent-to-
Treat
Excluded from Per-
Protocol:
004,008, 019, 0217 Incorrect Timing of
Bupivacaine Injections
006, 020 Levobupivacaine
005, 018, 025, 021, incorrect Volume of Study
028 Drug
Bupivacaine
Levobupivacaine 40 ( 80.0) Per-Protocol
0 (0%) Total 50 (100%) Total
Withdrawal Completed

B Patient experienced both incorrect timing and volume of study drug

P g R s s




Patient Recrultment and Exciusions from Populations
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Summary Statistics: All Patients

Table 157. Patient Disposition

o

N
: '

. 0.75% _lEWIYACAIIE 0.751. BUPTVACAINE TOTAL
o - L} X L] X
Patients Recruited onto Study 41 B 100.0 a5 100.0 50 100.0
Patients Dosed - = -85 —100.0f 28 100.0 50 100.0
Safety Populstion - -} --28 -~ 1000} ... __ 2% 100.0 S0 100.0
intent-to-Treat Population 25 100.0 25 100.0 50 100.0
Per-Protocol Populstion ‘ _ B 9.0 "1 68.0 40 80.0
[Sponsor's Table 1, item 8, Vol. 1. 87 p.051. 107)
APPEARS THIS WAY
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" “emographics

-1he following table summarizes the demographic characteristics of the two treatment groups:

Table 158. Demographics - Intent-to Treat Evaluable Population

.Oemographic Details -
Summary Statistics: Intent-to-Treat Population™ "~ “"

e} omx | 0TI
LEVOBUPIVACAINE| BUPIVACAINE ALL PATIENTS °
Age (Years) Hean 76.2 TR.7 3.4
SO 10.3 9.9 10.0
win Co e SR | SR ] o 51
Hax 92 ] 92
" 25 r+] S0
Height (cm) Nesn N !?‘.Z e 163.3 . 1637
SO 12.4 11;2 1".7
Nin 137 135 135
Hax 187 185 187
" 25 25 50
Weight (kg) Wesn 68.33 67.08 67.70
S0 10.25 15.66 13.12
Nin - : - 504017 T 04100 41.0
o -!IS ) L .95..0 110.0 110.0
. " 5 25 50 ~

[Sponsor's Table 4.2.1. ltem 8, Vol.1.87, p. 056]



